Small interfering RNA targeting Rac1 sensitizes colon cancer to dihydroartemisinin-induced cell cycle arrest and inhibited cell migration by suppressing NFκB activity.
Dihydroartemisinin (DHA) has recently shown antitumor activity in various cancer cells. The small GTPase Rac1 regulates many cellular processes, including cytoskeletal reorganization, cell migration, proliferation, and survival. In addition, Rac1 plays a major role in activating NFκB-mediated transcription. Both Rac1 and NFκB regulate many properties of the malignant phenotype, including anchorage-independent proliferation and survival, metastasis, and angiogenesis. In this study, for the first time, we demonstrated that Rac1 knockdown can enhance DHA-induced growth inhibition, cell cycle arrest, apoptosis, and migration in both HCT116 and RKO cell lines in vitro. The mechanism is due partially to DHA, and Rac1 siRNA deactivates NFκB activity, so as to decrease tremendously the expression of its target gene products, such as PCNA, cyclin D1, and CDK4; and increase the expression of p21, cleaved-caspase-3, and cleaved-PARP. In our in vivo studies, DHA also manifested remarkably enhanced antitumor effect when combined with Rac1 siRNA. We concluded that inhibition of NFκB activation is one of the mechanisms that Rac1 siRNA dramatically promotes DHAs antitumor effect on human colon cancer.